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Abstract

This study assumes a vehicle choice model based on the multinomial model and analyzes the vehicle
choice behaviors of consumer. An SP survey targeting drivers was implemented and data was collected
for model estimates, with the possible choice options of the survey takers limited to gasoline, HEV,
PHEV, and EV vehicles. The explanatory variable mostly displayed a significance level of under 5%,
and excluding variables for price and fuel the remaining variables were all consistent with the logical
direction with the plus (+) sign and the results were determined to be rational. Consumers selecting
mid-size & full-size vehicles are able to afford more than consumers that selected other vehicle types, so
there was relatively little consideration given to low fuel costs when compared to vehicle price. For this
reason, it was determined that for the full-size vehicle model the fuel variable could be disregarded.
Socio-economic variables that were statistically significant were the age and infor variables for the
sub-compact & compact, the age, infor and inc3 variables for the mid-sized & full-size vehicles.

Keywords: green vehicle, multinomial logit model, nested logit model, SP survey, vehicle choice
model
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1) = 2A47IA HIEZZ2 2013 7|12 Ml 691 £F(Greenhouse Gas Inventory & Research Center of Korea, 2014)
2) It 2L UEEHE G4 Qs 222014, 1)

3) Hybrid Electric Vehicle

4) Plug-in Hybrid Electric Vehicle

5) Electric Vehicle
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Table 1. Literature review
Model Researchers
Multinomial Logit Calfe, J.E.(1985), Brownstone et al.(1996), Ewing and Sarigolli(1998), Tompkins et al.(1998),
Choo and Mokhtarian(2004), Horne et al.(2005), Achtnicht et al.(2012)
Nested Logit Bunch et al.(1993), Potoglou and Kanaroglou(2007), Qian and Soopramanien(2011),
Hess et al.(2012)
Mixed Logit Brownstone et al.(2000), Hackbarth and Madlener(2013), Tanaka et al.(2014)
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Y= Table 29} Zc,
Table 2. Survey result
Variable # of Samples %
Gender male 531 70.1
female 227 29.9
Age 30 129 17.0
30-39 296 39.1
40-49 248 32.7
> 50 85 11.2
House Type apartment 465 61.3
row house 200 26.4
detached house 64 8.4
officetel 29 3.8
Income average income is less than three million won 94 12.4
average income is between three million won and seven million won 483 63.7
average income is more than seven million won 181 23.9
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3! 1,000cc O[2, A3 1,000cc Old, S&: 1,600cc Ol4 2,000cc 0|2 CHE: 2,000cc OlA), EVE MEA| A&
(2015'A% 7|2 QIZHEE AlY 32) &8
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Table 3. Explanatory variables

Variable Definition
Generic price Purchasing cost & Operating cost
fuel Fuel cost
Alternative specific distance Maximum Driving range (Gasoline, HEV=0)
station Charging station (Gasoline, HEV, PHEV=0)
Socio economic infor Green vehicle information awareness (1 if respondent is aware
of the green vehicle information, 0 otherwise)
gender Gender(1 if respondent is man, 0 otherwise)
age Age (1 if respondent is older than 50 years, 0 otherwise)
house House type (1 if respondent lives in a detached house, 0 otherwise)
num Number of household (1 if respondent has less than one person in
the household, 0 otherwise)
incl Average income (1 if household’s average income is less than three
million won, 0 otherwise)
inc2 Average income (1 if household’s average income is between three
million won and seven million won, 0 otherwise)
inc3 Average income (1 if household’s average income is more than seven
million won, 0 otherwise)
car Existing vehicles per household (1 if respondent has more than one

vehicle, 0 otherwise)

2 Q7oA ASHARSE REA] AR HYTE A TR
gE RS 10 AN B3 F33%

T £ ZpolE THesHA 1EE 883 JH
Table 49} Zom, A5 —Zrﬂﬁ#h Table 5-73 Aot E3H FAT thek HlollA W47t i elS Hlwstr] 9
stol 345 W4 A4S Equation 13 Zo] BESA 42 WS

Table 4. Utility functions

Choice Set Utility Function
Gasoline U, = Be+ Biprice + By fuel + Bsage
HEV Unpy = Bugy+ Biprice + By fuel
PHEV Upypy = Biprice + B, fuel +
Bydistance + fBginfor
EV Uy = Bpy+ Biprice + By fuel +
Bsydistance + (,station +
Bginfor+ Brincd
S
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Table 5. Multinomial logit for total size
Variable Coefficient Standardized Coefficient T-value
ASCe Gasoline -0.3452 - —4.277***
HEV -0.0438 - -0.575%**
EV -2.1644 - -17.673%**
price -0.0007 -2.655 -33.226%**
fuel -0.0003 -0.394 —4.369%**
distance 0.0018 0.351 3.358%**
station 0.0246 1.629 19.520%**
age -0.5311 -0.387 —4.011%**
infor 0.2528 0.261 3.534%**
inc3 0.1561 0.152 . 1.904**
Number of observations=4,547, L(0)=-6303.5, L(¢)=—6197.6, L(3)=-5412.1, p*=0.141, p*=0.141
note: ***p-value < 0.01, **p-value < 0.05.
Table 6. Multinomial logit for sub-compact
Variable Coefficient Standardized Coefficient T-value
ASCe Gasoline -0.1906 - -1.718**
HEV 0.1632 - 1.538*
EV -2.4237 - -13.773%**
price —=0.0009 -2.328 -26.111%**
fuel -0.0006 -0.714 -5.230%**
distance 0.0023 0.400 2.668%**
station 0.0276 1.832 15.507***
age —-0.6359 -0.352 -2.217**
infor 0.2358 0.248 2.345%*
inc3 0.0420 0.039 . 0.347*
Number of observations=2,357, L(0)=—3267.5, L(c)=—3199.5, L(8)=-2668.2, p*°=0.183, p*=0.182
note: ***p-value < 0.01, **p-value < 0.05, *p-value < 0.15,
Table 7. Multinomial logit for mid-size & full-size
Variable Coefficient Standardized Coefficient T-value
ASCe Gasoline -0.4125 - —-3.233%**
HEV -0.1839 - -1.601*
EV -1.9838 - —=11.022%**
price —0.0006 -2.027 =20.243%**
fuel -0.0001 -0.197 -1.520*
distance 0.0015 0.331 2.084%*
station 0.0219 1.452 12.180%**
age -0.4764 -0.410 —3.148***
infor 0.2660 0.269 2.575%*
inc3 0.2626 0263 2.325%*
Number of observations=2,190, £(0)=-3036.0, L(¢)=—2995.6, L(3)=—2713.3, »*=0.106, »*=0.105

note: ***p-value < 0.01, **p-value < 0.05, *p-value < 0.15,

Aol that AR Goluly AEES AT S=d AR
B AT Table 83 2tk AE A3 WATO] o AR RPHNS 1, RYT GAel Mes} 5Us

e AF7HW (7, =5 = F# == )= 71Zste] Ags ettt ASAERY2 fon|et Ao= ey
< .
—2[Ly(B) = D Ly ()] 2
g=1 "'
o] 7] A LN(AB)Z A 2O Log-likelihood function %k
Ly ()1 &2H 239 Log-likelihood function %
q
A ZKQ—K(Kg DR Yo A 4 k0 AA B9 A
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Table 8. Result of likelihood ratio test

test statistic degrees of freedom X(Zvos)
61.052 10 18.307

2, YAE|ERADH

1) 1A 23

2 AFollA meRt ok S ARSRF
ZAtol| Zrofdt AE-gHAE 2 tiohe
£ AEdS] & Zart Stk ol 2 AfolA vt 22 FholAlE AAE Fote] AR 23R
TA &7 A2 E HESIIH.

AF7HE (Hy: By=Bs ),
L 2ULLG) — LL(3) o
X = Ny
N,
o7IA AFE(d.D: A= sE o8 R A 5
Ny: 2tz ve] Bi5
Nyt Zkm 9] i
a’ scalar(a>19] Zro]A|qh, ARFAHO=Z (=12 Z§)
LLy(By) * Am v 33T 2P A7 so A S=g
)

LL(By) : AR sz A% 2@o] SEGS @

AE A= Table 99F oM, B-4dS AU Aesd7es 4 Uit =34 0= AAsk= i, F-of
B AU AESTAL O ATAE A Aoz Utht Fogel AAdEge 2A0g
A 442 987 YasERsRgor 2451 Ao] Be Aoe wow,

Table 9. Result of chi-square test
Size o d.f X{o. 0.05) result
sub—compact & compact 14.294 9 16.919 accept
mid-size & full-size 20.370 9 16.919 reject

2) 2 =4
HAE =2 Yo oA FE= vt 12

5, BAAE AR, VAR ERGR

glout, B Aol Figure 13 Zo] LG ALg
= % 574 122 AESAL UAHERARGS
stol ST S ojd Aol tet AEAARGS FA 23} nyo] AL ozt Jokie] wrgs
of 71E tRARY o] thi F7He Aoz tehton], Axe] £ 2 7], 4ol k4 5 /E
2gw 27 b2x e Ao ekt

YAEERARY §ATE e SEAE EBZhnclusive value)o] wref Tgro] ssln], wdglo]
gAH0R 0% 14ole] 9l AS AT JATEE Fasitty DU 4 Uk £ 7L S Y 4
o 4Eee $9 5 9k ATEES 2] $15te] Table 103} Zo] Lyo] Aoy RAYS LT HEstY
ok AE A% Trees7 /M A 202 UEREOR], Treesel thet YAEERARY 24 FaHe Table 11
o2 A F4E BERARYH FUHA AR F agel 7HeRzte] @80, infort PHEVS}
EV] B8, inc3e EVY] A go] G mlX: o pehieh
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ofl st
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S e ™

oil-consuming(A) oil—free(B) oil-consuming(C) oil-free(D)
A /\HE\«" PHEV/\
HEVY PHEV EV
<Tree1 onree <Tree2: oil-consuming(C), oil-free(D)>
sole—fuel(E) mixed—fuel(F) Sole—fuel 1(G) Sole—fuel 2(H) Mixed—fuel(l)
/\ /\ G EV HEV PHEV
PHEV
<TreeW -fuel(F {Tree4: sole-fuel(G,H), mixed-fuel(l)>
Conventional(J) Green(K)
G PHEV

{Tree5: convenhonal( ), green(K)>
Figure 1. Tree structures of nested logit

Table 10. Explanation by tree structures

Type Treel Tree2 Tree3 Treed Tree5
E 0.149 0.105 0.109 0.128 0.191
inclusive value 0.701 0.822 0.591 0.479 0.976
0.583 0.902 0.839 0.694 0.809

- = - 0.519 -

Table 11. Nested logit for mid-size & full-size

Standardized

Variable Coefficient Coeffici T-value
oefficient
ASCe Gasoline -0.9915 - -1.871
HEV -0.1708 - ~1.446
EV -2.0193 - -10.585
price -0.0006 -2.029 -18.019***
fuel -0.0001 -0.187 -1.186
distance 0.0016 0.362 2.232%*
station 0.0221 1.463 11.762%**
age -0.5885 -0.507 —-2.691%***
infor 0.2774 0.280 2.608%**
inc3 0.2753 0.276 2.389**

Number of observations=2,190, L(0)=—3358.2, L(c)=—2995.6, L(8)=-2712.1, p*=0.192 /?:0.191
note: ***p-value < 0.01, **p-value < 0.05, *p-value < 0.15,

o A% AN TR VAL S()e]
» a7} g 5 2(-)0] 357} 2459t} o2 £s
o] Lxﬂ aﬂo}# ol ZgE Agwse] ojstel Auux g RHe| fgo] A-agelHt PHEVHLH
HEV7} &2 W 7Haake BV Wi, Sojgo Al B PHEVELE e ofdl aglo] 2851 982
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